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1. Introduction 
This data book summarizes upper atmosphere physics data acquired by the 33rd Japanese 
Antarctic Research Expedition (JARE-33) with the "Upper Atmosphere Physics Monitoring (UAPM) 
System" at Syowa Station in 1992. Another Japanese Station, Asuka, which operation started in 
1986, was closed in December, 1991. Observation items at Syowa Station in 1992 are as follows: 
1) Geomagnetism: • H-, D- and Z-components of magnetic variations 
• Total force of the geomagnetic field 
• H-, D- and Z-components of magnetic pulsations 
2) ELF-VLF wave : • Intensities at 0.35, 0. 75, 1.2, 2, 4, 8, 30, 60 and 95 kHz 
3) Ionosphere : 
4) Aurora : 
• Wide-band (0-10 kHz) signal of ELF-VLF emissions 
• C osmic noise absorption at 30 MHz, observed with a wide-beam and 
an imaging riometers. 
• All sky camera : 
Panchromatic auroral images recorded on black and white films and 
color films. 
• Fixed direction Tilting-filter photometer : 
Intensity and Doppler shift variation of Hp emission in the magnetic 
zenith direction. Wave length range 482.5 - 488.5 nm is scanned in 
1 s. 
• Fixed direction Multi-channel photometer 
Intensity variation in the magnetic zenith direction at following seven 
wave lengths: N2+ lNG: 427.8 nm; OI: 557.7, 630.0, 777.4, 
844.6 nm; O H  airglow: 732.0 nm; Na: 589.3 nm. 
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• All sky SIT-TV camera : 
Panchromatic black and white 1V images of auroras. 
• Multicolor All-sky Imaging System (MAIS): 
Monochromatic auroral images simultaneously observed at two 
different wave lengths. Combinations of the wave lengths are as 
follows: 
427.8 nm (Nz+ lNG) / 630.0 nm (01); 
486.1 nm (HB) / 481.8 nm (background); 
484.0 run (H13) / 557.7 run (OI); 
736.9 nm (OH airglow 4P1) / 740.1 nm (5P1); 
739.1 nm (background)/ 732.0 nm (OH airglow); 
589.3 nm (Na airglow) / 608.8 nm (background) 
An outline of the observation system is given in Section 2. Section 3 describes specifications 
of the observation instruments and the data acquisition systems. Observation periods are also listed 
in Section 3. Format of the compiled digital data is shown in Section 4. Summary plots in the period 
of January 1-December 31, 1992 are given in Appendix. 
All sky camera film data, magnetograms and summary plots of the monitoring data are available 
to users on request. The request should be addressed to: 
World Data Center C2 for Aurora 
National Institute of Polar Research 
9-10, Kaga 1-chome, ltabashi-ku, 
Tokyo 173, Japan. 
Digital and analog data described here are available to researchers who will do collaborative 
studies with the upper atmosphere physics group of NIPR. The request should be addressed to: 
Upper Atmosphere Physics Research Division 
National Institute of Polar Research 
9-10, Kaga 1-chome, Itabashi-ku, 
Tokyo 173, Japan. 
2. Upper Atmosphere Physics Monitoring (UAPM) System 
A real-time digital data acquisition system for upper atmosphere physics observation was 
constructed at Syowa Station in January 1981 (Sato et al., 1984). Data obtained from the system 
have been collected and published annually in the JARE Data Reports (Upper Atmosphere Physics) 
(Sato et al., 1984 ; Fujii et al., 1985; Sakurai et al., 1985 ; Ono et al., 1986; Yamagishi et al., 1987; 
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Kikuchi et al., 1988; Miyaoka et al., 1990; Sato et al., 1991; Kadokura et al., 1992; Ono et al., 1993; 
Fujii et al., 1994). This report is the 12th of this series. 
A block diagram of the system is shown in Fig. 1. The sensors for measuring weak natural 
electromagnetic waves such as ELF-VLF emissions, the three components of ULF magnetic 
pulsations and cosmic radio noise absorption (CNA) have been placed at a remote station on West 
Ongul Island, located about 5 km from Syowa Station in order to avoid man-made electromagnetic 
interference. Data of the magnetic pulsations and CNA are transmitted continuously to Syowa Station 
by a PCM telemeter in VHF band. Wide-band signals of ELF-VLF emissions are transmitted to 
Syowa Station through an FM telemeter in UHF band. 
At the remote station, the electric power which drives all the instruments has been supplied by a 
solar battery system with maximum output power of 530 W since February 1985. An additional 
solar battery system with maximum power of 365 W was installed in January 1987 to reinforce the 
original battery system. The solar battery system consists of eighteen rechargeable car batteries (200 
Ah each), five solar panels and three controllers in total. During winter when no sunlight is 
available, these batteries are charged manually about once a month by using a 10 kV A diesel-engine 
dynamo, which was installed in 1992 instead of the previous 16 kVA one. 
The fluxgate and proton magnetometer sensors are placed at Syowa Station on East Ongul 
Island, about 150 m apart from the Data Processing Building. All the auroral photometric 
instruments are placed on the roof of the building, and the data acquisition facilities are installed 
inside the building. All the outputs obtained from the observation instruments except the auroral 
photometric ones are transferred to the matrix terminal board and then recorded with pen recorders, 
analog data recorders and a computer system. These data have been recorded simultaneously with 
two sets of the TEAC DR-200 digital data logger systems since January 1987. An 8 mm video tape 
recorder is used to record wide-band VLF emissions, and 24-hour data can be stored on one volume 
of 8 mm video tape. 
Universal time (UT) is supplied from a precise time-keeping system. This system consists of 
an NNSS satellite timing receiver, a quartz frequency standard with a stability of 2x10-11 /day, and 
time code generators. The time code generators supply the IRIG-A, -B and slow codes for analog 
data recorders and the 36-bit BCD code for the digital recording systems, respectively. The absolute 
accuracy of this system is estimated to be about 1 ms. 
3 .1 . Geomagnetism 
(1) Magnetogram 
3. Specifications of Instruments 
Magnetic variations were measured by a three-axis fluxgate magnetometer. Full scale ranges 
were+ 1250 to -3750 nT for H-component and ±. 2500 nT for D- and Z- components, respectively, 
with the frequency response of DC-2 Hz and noise levels less than 0.5 nT. The magnetometer data 
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were recorded in digital form at the sampling rate of 1 Hz. The H-component data were also recorded 
on a chart recorder and an R-9SOL long-term analog data recorder. 
(2) Total force of the geomagnetic field 
Due to the pro-longed trouble with the proton magnetometer since January 1991, the total force 
observations were made only about once per month in 1992, using the other portable proton 
magnetometer, which was unable to be linked with the UAPM system. The results are listed in Table 
1. 
(3) ULF magnetic pulsations 
The H-, D-, and Z-components of ULF magnetic pulsations are detected by three sets of search 
coil magnetometers. The search coil sensors have copper wires (0.4 mm0, 40000 turns each) wound 
around permalloy cores (1 cm in diameter x 100 cm in length). Measurable intensity range of the 
magnetometer is 0.001-5 nT/s and the frequency response is 0.001-3 Hz. The search coil 
magnetometers are installed at the remote station on West Ongul Island. The output signals 
transmitted by the PCM telemeter are recorded on an R-950L long-term analog data recorder, a chart 
recorder and a digital data recorder. The sampling frequency of the digital data is 1 Hz for each 
component. 
( 4) Base line of the magnetic field and K-index 
Base line values of the magnetic field were observed about once per month during a 
magnetically quiet day. K-indices are calculated for every 3-hour interval measuring the maximum 
deviations of the H- and D-component magnetic fields from the quiet-day baselines. The definition of 
the K-indices at Syowa Station is as follows: 
K-index Deviation 
0 0- 2SnT 















2500 and more 
The ordinary magnetogram is also available on chart papers with a recording speed of S cm/hr. 
The sensitivity of each component on the chart papers is about 100 nT/cm. Tables 1 and 2 give the 
baseline values and K-indices at Syowa Station in February 1992 -January 1993. Inquiries or 
requests for the data copies of the magnetic field measurements should be addressed to World Data 
Center C2 for Aurora in NIPR. 
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3.2. ELF-VLF waves 
The natural ELF-VLF wave receiving system at the remote station has consisted of a triangle­
shaped three turn loop antenna (10 m in height, 20 m in the bottom side), a pre-amplifier and a main 
amplifier with gains of 60 and 40 dB, respectively. The ELF-VLF wave intensities at the frequency 
bands of 0.35, 0.75, 1.2, 2, 4, 8, 30, 60, 95 kHz were obtained from wide band waveforms using a 
9-channel filter bank and a detector. The ELF-VLF emissions within the intensity range of 10-17 to 
10-13 W/m2 Hz were detectable with this system. These data were recorded continuously in digital 
form at the sampling rate of 1 Hz. Some of the wide-band ELF-VLF signals up to 10 kHz were 
recorded on 8 mm video tape recorders. The wide-band recording was usually executed during 9:00 
- 13:00 UT on Sunday - Friday, and 24 hour recording was executed during September 14 - October 
3 which was the conjugate observation period between Syowa and Iceland. 
3.3. Ionosphere 
Cosmic noise absorption at 30 MHz was observed with a wide-beam and a Multi-beam-imaging 
riometers. The former riometer has been installed at the remote station on West Ongul Island since 
1981, and the latter was newly installed at Syowa Station on East Ongul Island in 1992 instead of the 
previous Multi-Beam Riometer (MBR). Beam half-width of the wide-beam riometer is 60°. The 
imaging riometer consists of 8x8 array antenna which forms 64 narrow beams within the field of 
view of about 90°. Details of the imaging riometer are described in Yamagishi et al.(1992). 
Receivers used in both riometer systems are the riometer made by La Jolla Science, which bandwidth 
and time constant are 150 kHz and 0.25 s, respectively. The wide-beam riometer data were recorded 
in digital form at the sampling rate of 1 Hz in the UAPM system, and the imaging riometer data were 
collected with an independent personal computer system and recorded in digital form on a magnetic 
optical disk. 
Observations of the ionospheric vertical soundings, the cosmic noise absorption (20, 30 and 45 
MHz), the CW field strength (8 and 10 MHz) and the VHF auroral radar (50 MHz) were carried out 
continuously by other observation systems at Syowa Station, and the observational results have been 
published in another JARE Data Reports (Ionosphere). Inquiries and requests for the data copies are 
to be addressed to: 
3.4. Aurora 
(l)All-sky camera 
World Data Center C2 for Ionosphere 
Communications Research Laboratory 
Ministry of Posts and Telecommunications 
2-1, Nukui-Kitamachi 4-chome, Koganei-shi, 
Tokyo 184, Japan. 
Black-and-white and color all sky aurornl images were observed by using a 35 mm cine-pulse 
camera with a fish-eye lens of f/1.4 and an exposure time of 7 s. The observations were carried out 
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during clear nights in 1992, as given in Table 3. Inquiries or requests for the all sky data copies 
should be addressed to World Data Center C2 for Aurora in NIPR. 
(2) Fixed direction Tilting-filter photometer 
Intensity and Doppler shift variations of auroral Hp emission in the magnetic zenith direction 
were observed using a fixed direction tilting-filter photometer, which was newly installed in 1992. 
This photometer has an interference filter of which central wave length is 488.3 nm and half width is 
0.36 nm. By tilting this filter every one second, this photometer can observe the Hp emission in the 
wave length range of 482.5 nm-488.5 nm every one second. Field of view of this photometer is 1 °. 
Observed data were recorded by a digital data logger at the sampling rate of 25 Hz. 
(3) Fixed direction Multi-channel photometer 
A multi-channel photometer fixed to the magnetic zenith direction, which was first installed by 
JARE-31 in 1990, was re-installed in 1992. Considering the co-observation with MAIS, following 
seven filtering wave lengths were chosen: 427.8, 557.7, 589.3, 630.0, 732.0, 777.4 and 844.6 nm. 
Field of view of this photometer is 1 °. Observed data were recorded by a digital data logger together 
with the tilting-filter photometer data at the sampling rate of 25 Hz. 
(4)All-sky SIT-TV camera 
Auroral images were obtained with a black-and-white SIT all-sky TV camera. Observed 
images were recorded in NTSC format on an S-VHS VfR in real time and an Optical Video Disk 
(OVD) at the rate of 1 image per 1-10 s. One volume of OVD can store 54,000 auroral still images. 
(5) Multi-color All-sky Imaging System (MAIS) 
A new type of monochromatic all-sky TV camera was installed in 1992. This camera has 6 
pairs of interference filters and can observe two monochromatic all-sky auroral images at two 
different wave lengths simultaneously. Combination of the wave lengths in each pair was chosen 
from different observation purpose as follows: 
1. Electron aurora mode 
2. Proton aurora (Hp) mode 
3. Proton aurora (Hf>) mode 
4. OH airglow mode 
5. OH airglow mode 
6. Na airglow mode 
427.8 nm (Nz+ lNG) / 630.0 nm (01) 
486.1 nm (Hp)/ 481.8 nm (background) 
484.0 nm (Hp)/ 557.7 nm (OI) 
736.9 nm (4P1) / 740.1 nm (5P1) 
739.1 nm (background)/ 732.0 nm 
589.3 nm/ 608.8 nm (background) 
All these 6 pairs are put on a same filter turret, and one or two of them arc selected according to the 
observation mode at each night. Proton aurora mode and OH airglow mode use two pairs of filters, 
which are changed in rotation automatically under control of a personal computer. 
Periods of the auroral observation except the all-sky camera are shown in Table 4. 
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4. Compiled Digital Tape Format 
Data have been digitally recorded continuously since 1981. A similar recording system has 
been used in Iceland for the geomagnetic conjugate observations. The specifications of the compiled 














Multi-file (1 file/day) 
24 kinds of upper atmospheric data are recorded every 1 s in the following sequence: 
Word No. Observation item Word No. Obs�IYation item 
1 H-component of magn. field 13 VLF 8 kHz 
2 D-component of magn. field 14 VLF30kHz 
3 Z-component of magn. field 1 5  VLF 60kHz 
4 H-component of ULF waves 16 VLF 95 kHz 
5 D -component of ULF waves 17 Total magn. force 
6 Z-component of U LF waves 18 NA 
7 CNA(30 MHz) 19 NA 
8 VLF350 Hz 20 NA 
9 VLF 750 Hz 21 NA 
10 VLF 1.2kHz 22 NA 
11 VLF 2kHz 23 NA 
12 VLF 4kHz 24 NA 
Each datum, 1 2  bit AID converted value, is recorded in the 2 byte binary form of signed 21s 
complement. A set of these 24 words makes a logical record of 48 bytes; the 10-min data make a 
block of 28848 bytes. A file contains one day of data (144 blocks) and a volume contains one month 
of data (28-31 files), as shown in Fig. 2. At the beginning of each block, the starting time of the 
observation period is written in the following format (48 bytes): 
Sequence ltmi 
1 Year (2 bytes) 
2 Total day (2 bytes) 
3 Hour (2 bytes) 
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4 Minute (2 bytes) 
5 Station code ( 4 bytes) 
6 Space (36 bytes) 
The magnetic field data recorded on a compiled tape can be transformed to physical quantities 
by the following relations: 
H-component of the geomagnetic field variation (nT) 
D- and Z-component of the geomagnetic field variation (nT) 
H-component of DLF waves (nT/s) 
D-component of DLF waves (nT/s) 
Z-component of DLF waves (nT/s) 





For CNA and VLF data, individual calibration values are required to transform MT data. Inquiries on 
these data should be addressed to the Upper Atmosphere Physics Research Division of NIPR. For 
more detailed information on the compiled data, see Uchida et al. (1988). These compiled data are 
also recorded on an Optical Disk (OD) at the sampling rate of 0.5 Hz together with the data from three 
Iceland stations for conjugate studies. One volume of the OD can store the data obtained at the four 
stations during one year. Softwares to handle the OD data are also available to researchers. Details 
of the OD conjugate data base are described in Yamagishi (1990). 
A computer system of the Information Science Center is available to collaborative researchers of 
NIPR. The center has also been providing various kinds of software such as tape-to-tape copy, 
displays and spectrum analysis program to the researchers. 
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Fig. 1 .  Block diagram of the "Upper Atmosphere Physics" monitoring system at Syowa Station. 
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Table 1 .  Baseline values of the geomagnetic field a t  Syowa Station in  February 1992 -
January 1993. 
T I ME TOTAL HOR I - VERT I CAL 
DATA (UT) I NT. ZONAL I NT. DECL I NAT I ON  D I P  ANGLE 
(nT) I NT. ( nT) (nT) 
1 6h 1 7m 4 3 8 6 9 . 4 1 90 3 9 . 6 -3 9 5 2 2 . 6 -47° 2 8 .  6 '  - 6 4 ° 1 6 .  7 '  
1 6h 3 3m 4 3 8 7 0 .  3 1 90 4 0 . 0 -3 9 5 2 3 .  2 -47 ° 2 7 . 9 '  - 6 4° 1 6 .  7 '  
FEB. 2 8  1 6h 4 6 m  4 3 8 7 5 . 0 1 90 4 9 .  5 -3 9 5 2 3 .  9 -47 ° 2 7 . 1 '  - 6 4 ° 1 6 .  O '  
1 9 9 2  1 6h 5 9m 4 3 8 7 4 . 0 1 90 3 8 . 4 -3 9 5 2 8 .  1 -47 ° 2 7 . 6 '  - 6 4 ° 1 7 .  O '  
1 6 h  3 8 m  4 3 8 7 2 .  2 1 90 4 1 .  9 -3 9 5 2 4 . 4 -47 ° 2 7 .  8 '  - 6 4° 1 6 .  6 '  
1 4h 0 2m 4 3 8 70 . 0 1 9 1 6 4 .  5 -3 9 4 6 2 .  6 -47° 3 4. 6 '  - 6 4° 5 .  8 '  
1 4h 1 2m 4 3 8 6 2 .  2 1 9 1 9 8 .  9 - 3 9 4 3 7 .  2 -47° 3 5 . 6 '  - 6 4 ° 2 .  5 '  
APR .  1 8  1 4h 2 711 4 3 8 8 7 .  2 1 9 2 3 4 . 0 - 3 9 448 . 0 -47° 2 1 .  6 '  - 6 4 ° 0 .  4 '  
1 4h 3 611 4 3 8 7 5 .  1 1 9 1 8 4 .  2 - 3 9 4 5 8 .  7 -47° 2 4 .  3 '  - 6 4 0 4 .  3 '  
1 4h 1 9m 4 3 8 7 3 .  6 1 9 1 9 5 . 4 - 3 94 5 1 .  6 -47° 2 9 . O '  - 6 4° 3 .  3 '  
1 3 h O lm 4 3 8 5 9 .  6 1 90 7 9 .  5 - 3 9 4 9 2 . 3 -47 ° 2 8. 8 1 - 6 4 ° 1 2 .  8 '  
1 3 h  1 0m 4 3 85 6 . 0 1 90 7 3 . 0 - 3 9 4 9 1 .  4 -47 ° 2 8 .  7 '  - 6 4° 1 3 .  3 '  
APR. 3 0  1 3 h 2 7m 4 3 8 4 1 .  4 1 90 7 0 .  1 - 3 94 7 6 .  6 -4 7
° 2 7. 8 '  - 6 4° 1 3 . O '  
1 3h 3 5m 4 3 8 5 5 .  1 1 90 7 6 .  6 - 3 9 4 8 8 . 6 -47 ° 2 8 . 1 '  - 6 4° 1 2 . 9 '  
1 3h 1 8m 4 3 8 5 3 . 0 1 90 7 4 .  8 - 3 9 48 7 .  2 -47 ° 2 8. 3 '  -64 0 1 3 . O '  
1 3h O lm 4 3 8 3 8 . 0 1 9 0 9 0 .  5 - 3 9 46 3 . 0 -47° 3 4. 0 '  - 6 4° 1 1 . 1 '  
1 3h 0 9m 4 3 8 3 3 .  3 1 9 08 5 . 6 - 3 94 6 0 .  1 -47 ° 3 3 .  1 '  - 6 4 ° 1 1 . 3 '  
MAY . 3 1  1 3h 2 1m 4 3 8 3 8 . 4 1 9 08 5 . 8 -3 9 4 6 5 .  7 -47 ° 3 3. 2 '  - 6 4 ° 1 1 . 5 '  
1 3h 2 7m 4 3 8 3 9 . 4 1 9 0 9 1 .  7 - 3 94 6 3 .  9 -4 7 ° 3 3 .  2 '  - 6 4° 1 1 .  O '  
1 3h 1 4m 4 3 8 3 7 .  3 1 9 0 8 8 . 4 - 3 9 4 6 3 .  2 -47° 3 3 .  4 '  - 6 4° 1 1 .  2 '  
1 0 h  1 3m 4 3 8 2 8 .  2 1 908 5 . 4 -3 9 4 5 4 .  5 -47 ° 3 3 . 3 '  - 6 4° 1 1 .  1 '  
1 0h  1 9m 4 3 8 2 9 .  9 1 9 0 9 1 .  0 - 3 9 4 5 3 .  7 -47 ° 3 3 .  4 '  - 6 4° 1 0 .  7 '  
J UL .  4 1 0 h  2 9m 4 3 8 3 1 .  0 1 9 08 7 . 8 - 3 9 4 5 6 . 4 -4 7 ° 3 3 . 9 '  - 6 4° 1 1 .  O '  
1 0 h  3 4m 4 3 8 3 0 .  9 1 9 0 8 8 . 3 - 3 9 4 5 6 .  1 -47 ° 3 3 . 6 '  -6 4° 1 1 .  o '  
1 0 h  2 4m  4 3 8 3 0 . 0 1 9 0 8 8 . 1 - 3 9 4 5 5 .  2 -47 ° 3 3. 6 '  - 6 4° 1 1 .  O '  
0 8 h  l lm 4 3 7 9 9 .  8 1 9 0 9 0 .  5 - 3 9 4 20 . 4 -4 7 ° 2 6 .  7 '  - 6 4° 9 .  6 '  
0 8 h  1 8m 4 3 80 0 . 6 1 9 0 9 2 .  6 - 3 9 4 20 . 3 -4 7 ° 2 6 . 5 '  - 6 4 ° 9 .  5 '  
JUL .  3 1  0 8 h  3 0m 4 3 80 6 . 6 1 9 0 9 0 . 4 - 3 9 4 28 . 1 -47 ° 2 7 .  2 '  - 6 4 ° 9 .  9 '  
0 8 h  3 7m 4 3 8 1 8 . 0 1 9 0 9 7 .  9 -3 9 4 3 7 .  2 -4 7 ° 2 3 . 9 '  - 6 4° 9 .  7 '  
0 8 h  2 4m  4 3 8 0 6 .  3 1 90 9 2 .  9 - 3 94 2 6 .  5 -47 ° 2 6 . 1 '  - 6 4 ° 9 .  6 '  
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T I ME TOTAL HOR I - VERT l CAL 
DATA (UT) I NT. ZONAL I NT. DECL I NAT I ON D I P  ANGLE 
( nT)  I NT. ( nT) (nT) 
l l h  2 4m 4 3 8 1 6 .  5 1 9 0 7 7 . 4 - 3 94 5 5 .  4 -4 7 ° 2 8 .  6 '  - 6 4 ° 1 1 .  4 '  
l lh 3 1 m 4 3 8 1 5 .  2 1 9 08 0 .  9 - 3 9 4 4 2 .  3 -4 7 ° 2 9 .  4 '  - 6 4 ° 1 1 . 0 '  
AUG . 2 7  l lh 4 5m 4 3 8 3 0 . 4 1 90 8 3 . 4 - 3 94 5 7 .  9 - 4 7 ° 3 1 .  8 '  - 6 4 ° 1 1 . 4 '  
l l h 5 2m 4 3 8 4 0 .  6 1 90 8 9 . 0 -3 9 4 6 6 .  6 -4 7 ° 3 1 .  2 '  - 6 4 ° 1 1 . 3 '  
l l h 3 8 m  4 3 8 2 5 .  7 1 90 8 2 . 7 - 3 9 4 5 3 . 0 - 4 7 ° 3 0 .  3 '  -6 4 ° 1 1 .  3 '  
l l h 1 5m 4 3 8 1 5 .  1 1 90 6 6 .  7 - 3 94 4 9 . 0 -4 7 ° 3 0 .  9 '  - 6 4 ° 1 2 . 3 '  
.l l h  2 1 m 4 3 8 3 3 . 4 1 90 9 4 .  5 - 3 9 4 5 5 .  9 -4 9 ° 3 2 .  3 '  - 6 4 ° 1 0 .  5 '  
SEP .  3 0  l l h 3 3 m 4 3 8 3 6 .  1 1 9 0 8 1 .  0 - 3 9 4 6 5 . 4 -4 7 ° 3 1 .  9 '  - 6 4 ° 1 1 . 8 '  
J l h  40m  4 3 8 5 0 . 8 1 90 9 0 . 3 -3 9 4 7 7 .  2 -4 7 ° 3 2 .  2 '  - 6 4 ° 1 1 .  6 '  
l l h 2 8m  4 3 8 3 3 . 8 1 9 0 8 3 . 1 - 3 9 4 6 1 . 9 -4 7 ° 3 1 .  8 '  - 6 4 ° 1 1 . 5 '  
l l h 4 5m 4 3 8 0 1 .  1 1 9 0 7 8 .  5 - 3 9 4 2 7 .  7 -4 7 ° 3 1 .  2 '  - 6 4 ° 1 0 .  7 '  
l l h 5 1m 4 3 8 0 0 .  2 1 90 7 6 . 4 - 3 9 4 2 7 . 8 -4 7 ° 3 3 .  1 '  - 6 4 ° 1 0 .  8 '  
OCT .  2 2  1 2h O l m  4 3 8 0 2 . 6 1 9 0 7 5 .  1 - 3 9 4 3 1 . 0 -4 7 ° 3 1 .  0 '  - 6 4 ° 1 1 . o '  
1 2h 0 8m  4 3 80 3 .  2 1 90 7 8 . 0 - 3 9 4 3 0 . 3 -4 7 ° 3 0 .  9 '  - 6 4 ° 1 0 .  8 '  
l l h 5 7m 4 3 80 1 . 8 1 90 7 7 . 0 -3 9 4 2 9 .  2 -4 7 ° 3 1 .  5 '  - 6 4 ° 1 0 .  9 '  
l l h 1 0m 4 3 8 3 5 .  3 1 9 10 5 . 2 - 3 9 4 5 2 . 8 -4 7 ° 3 0 .  2 '  - 6 4 ° 9 .  7 '  
l l h 1 8m 4 3 8 4 2 .  6 1 9 1 1 2 . 4 - 3 9 4 5 7 .  5 -4 7 ° 3 2 .  2 '  -6 4° 9 .  3 '  
NOV. 2 6  1 1 h 3 0m 4 3 8 3 3 . 8 1 9 1 1 2 . 3 - 3 9 4 4 7 . 7 -4 7 ° 3 0 .  7 '  - 6 4 ° 9 .  O '  
l l h 3 7m 4 3 8 2 9 .  8 1 9 10 1 . 4 - 3 9 4 4 8 .  5 - 4 7 ° 2 8 .  4 '  - 6 4° 9 .  8 '  
l l h 2 4m 4 3 8 3 5 . 4 1 9 10 7 .  8 - 3 9 4 5 1 . 6 -4 7 ° 3 0 .  4 '  - 6 4 ° 9 .  4 '  
1 0h 3 6m 4 3 7 9 6 .  7 1 90 8 8 .  5 - 3 9 4 1 8 . 0 -4 7 ° 2 4 .  1 '  - 6 4° 9 .  7 '  
1 0h 4 3 m 4 3 7 9 2 .  7 1 90 8 9 . 0 - 3 9 4 1 3 .  3 -4 7 ° 2 4 .  1 '  - 6 4° 9 .  5 '  
DEC.  2 3  1 0h 5 6m 4 3 7 8 4 .  7 1 90 8 1 .  8 - 3 9 4 0 7 .  9 -4 7 ° 2 3 • 2 I - 6 4° 9 .  8 '  
l l h 0 2m 4 3 7 9 6 .  9 1 90 9 4 .  0 - 3 9 4 1 5 .  6 -4 7 ° 2 3 .  8 I - 6 4° 9 .  2 '  
1 0 h 4 9m 4 3 7 9 2 . 8 1 90 8 8 . 3 - 3 9 4 1 3 .  7 -4 7 ° 2 3 .  8 '  - 6 4 ° 9 .  5 '  
1 3 h 5 1m 4 3 7 9 9 .  6 1 9 0 9 3 . 6 - 3 9 4 1 8 .  7 -4 7 0 3 1 .  2 '  - 6 4° 9 .  3 '  
1 4 h  0 3m 4 3 8 0 5 . 0 1 9 0 9 1 .  6 - 3 9 4 2 5 .  6 -4 7 ° 3 2 .  0 '  -6 4 ° 9 .  7 '  
JAN .  1 8  1 4h 1 8m 4 3 8 4 9 .  9 1 9 1 2 3 .  0 - 3 9 4 60 . 4 -4 7 ° 3 1 .  8 '  - 6 4 ° 8 .  7 '  
1 9 9 3  1 4h 2 4m 4 3 8 7 2 .  3 1 9 1 4 0 .  5 - 3 9 4 7 6 . 8 -4 7 ° 3 0 .  2 '  - 6 4° 8 .  O '  
1 4 h 0 8 m  4 3 8 3 1 .  7 1 9 1 1 2 .  2 -3 9 4 4 5 .  4 -4 7 ° 3 1 .  3 '  - 6 4° 8 .  9 '  
-13-
1 0 h  3 2m 4 3 7 8 3 .  2 1 90 9 7 . 8 - 3 9 3 9 8 .  5 -47° 3 8 .  2 '  -6 4  8 .  3 ! 
1 0 h  40m 4 3 78 0 .  1 1 90 9 9 .  6 - 3 9 3 9 4 .  2 -4 7 ° 38 .  4 '  -6 4 8 .  1 
JAN .  2 7  1 0h  5 2m 4 3 7 6 3 .  8 1 9084 .  5 -3 9 2 8 2 . 4 
-
4 7 ° 3 5 .  2 '  -6 4 8 .  8 
l l h OOm 4 3 7 6 5 .  6 1 908 5 . 0 -3 9 3 8 5 . 2 -4 7 ° 3 5 . 0 '  -6 4  8 .  8 














1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
28 
2 9  
3 0  
3 1  
Table 2 .  K-indices at Syowa Station in February 1992 - January 1993. 
1992 1993 
FEBRUARY MARCH APR I L  MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER JANUARY 
0 4 3  5 5 5 5  2 5 5 3  1 2 34 2 5 5 2  2 2 2 2  2 2 3 3  2 2 4 3  5 5 2 2  2 2 2 2  4 5 4 2  1 3 5 3  5 4 3 2  2 2 24 3 2 2 2  2 2 2 2  5 6 4 3  3 4 5 3  3 2 1 1  2 3 4  7 5 4 3 4  4 5 34 3 3 3 3 2 3 3 4  
5 6 5 4  4 4 6 5  3 4 3 2  2 3 3 3  2 2 3 2  2 3 5 3  4 4 4 2  2 2 2 2  2 2 2 2  2 2 2 3  2 6 4 2  2 2 2 3  3 2 2 2  2 2 2 3 2 2 3 2  2 5 5 5  2 2 2 2  2 2 3 3  5 6 5 2  2 2 3 3  4 4 2 1  2 3 4 3  4 4 3 4 4 4 4 5  
4 7 7 5  4 4 5 6  H 33 1 3 23  2 3 4 3  3 5 4 3  2222 2 2 3 4  2222 2 2 2 2 3 2 2 2  2 2 2 2  2222  2 2 2 2  4 6 64 4 6 4 6  5 3 2 2  2 3 34 5 5 6 3  2 2 3 4  3 4 3 3  3 4 4 3  6 6 5 3 3 4 5 6  
4 5 3 3  3 3 4  5 3 3 3 3  2 3 3 3  3 3 3 3  3 2 2 2  5 5 3 2  2 3 2 3  2 2 2 2  2 2 2 3  2 2 2 2  2 2 2 2  2 2 2 2  2 3 4 4  6 5 6 3  3 3 4 7  5 5 2 1  00 1 1  3 3 3 4  4 4 3 5  4 4 3 3  3 4 4 5  6 3 4 * 4 3 4 6  
3 3 3 3  3 2 1 2 2 3 3 2  2 4 3 3  4 2 3 3  2 2 2 5  2 4  2 2  2 2 2 2  3 2 2 2  2 2 2 2  4 5 2 2 2 222  6 6 5 5  3 2 3 5  5 6 5 4  2 3 4 4  2 1 1 0  0 1 2 3 4 3 3 2  3 3 3 3  5 3 2 1  2 2 1 2  3 5 4 3  4 3 4 5  
2 3 3 2  3 32 2  3 3 3 2  2 1 2 2 4 5 6 3  2 2 2 2  2 2 2 2  2 2 2 2  2 2 2 2  2 2 2 2  3 4 2 2  2222  3 3 3 3  3 3 4 3  6 5 3 2  2 3 4 5  5 5 2 2  2 2 3 3  4 4 2 2  4 5 4  5 3 2 2 1  2 4 4 2  4 4 3 3  3 3 4 4  
5 5 3 4  4 4 2 3  23 33 1 4 4 4 3 4 5 4  2 3 3 3  2 2 2 2  2 2 5 5  2 3 2 2  2 2 4  5 2 2 2 2  2222  5 5 5 4  3 4 4 3  4 4 3 3  3 3 4 4  2 4 2 2  2 2 2 2  4 3 2 2  2 4 5 5  1 2 3 2  4 2 36 4 5 3 4  3 4 5 5  
4 4 4 4  6 64  3 2 3 3 3  2 2 2 2  5 4 3 2  2 2 5 2  4 5 6 4  4 4 6 6  7 6 5 4  3 5 6 7  2 2 2 2  2 2 2 2  4 5 5 4 3 3 5 5 4 5 3 3  3 3 3 4  5 4 1 1 1 1 3 3 4 2 2 1  2 2.3 5 4 4 4 3  4 5  55 5 3 3 2  34  5 6  
55  7 5 5 6 5 5  4 3 34 2 3 4 2  3 3 3 2  2 1 2 3  4 4 3 2  3 4 6 6  6 4 4 3  3 2 2 4  2 2 2 2  2222  5 2 2 3  2 2 43 6 6 4 5  6 3 5 5  2 2 2 3  3 4 4 3  3 5 6 5  5 4 2 4  5 4 2 3  5 5  35 5 5 3 2  3 4 4 4  
4 6 5 3  5 5 3 2  3 5 3 3 2334  3 2 2 2  2 2 2 2  6 6 7 6  5 5 7 7  3 4 4 3 2 3 2 2  2 2 2 2  2 2 3 3  4 22 2  3 2 3 3  7 5 6 5  4 5 7 6  2 2 3 2  2 1 2 5 3 3 3 2  24  3 2  3 4 2 3  2 5 55 3 4  5 4  4 3 2 3  
3 3 2 3  2 2 3 4  45  33 3 3 44 2 2 2 2  2 2 2 2  7 8 6 4  34  6 6  3 5 2 2  3 4 6 7  2 1 1 1  1 1 1 1  5 4 3 3  2 3 3 5  6 6 5 2  3 4  5 4  4 3 1 2  4 4 5 5  4 5 3 3  2 3 3 3  4 3 3 2  2 3  33 3 2 2 3  4 5 4 5  
44  3 3  3 3 1 3 3 5 4 2  2222 2 2 3 2  2 2 2 2  5 5 2 2  2 2 ' 5  7 4 4 3  4 5 2 2  2 3 3 2  2 2 2 5  4 53 2  2 2 2 2  4 2 2 1  2 2 3 3  5 5 4 4  4 3 3 3  5 4 3 2  3 3 3 6  3 3 2 1  3 2 34 5 4 3 2  2 3 3 3  
4 4 4 3  2 1 1 2  3 4  33  2 1 2 1  2 2 3 2  2 2 2 2  5 5 5 3  4 3 3 5  2 3 3 2  2 3 5 5  4 4 4 3  3 3 3 4  2 2 2 2  2 4 3 5  2 2 3 2  2 2 2 3  6 4 2 1  3 4 5 5  3 2 2 3  3 3 3 4  4 5 2 1  2 2 24 3 3 2 1  2 4 3 5  
2 3 3 3  3 2 3 2  2 2  32 2 1 2 2 2 2 3 2  2 2 2 2  3 2 2 2  2 2 2 2  4 2 2 2  2 2 3 3 4 5 3 3  2 2 4 2  5 3 3 2  3 4 2 2  3 3 3 3  2 2 3 4  53 4 2 2 2 5 7  2 4 2 2  3 4 4 3  5 3 2 1  2 3 4 4  4 5 3 3  4 4 4 5  
2 2 1 1  1 1 0 0  2 2 3 3  2222  3 2 3 3  2 2 2 2  2 2 2 2  2 2 2 2  5 5 2 2  2 3 3 4  5 5 2 2  2 222  2 2 3 2  2 2 4 5  4 5 3 2  2 3 3 3  6 4 6 4  4 3 4 6  3 3 2 2  4 5 3 6  5 4 2 2  3 2 3 3  5 3 3 2 3 4 4 3  
2 3 3 2  1 1 1 3  22 33 3 4 4 4  2 2 2 2  2 2 2 2  2 2 2 2  2 2 2 2  4 4 2 2  2 2 2 2  2 2 2 3  3 3 5 5  3 3 3 2  2 2 2 3  3 3 3 2  2 3 3 3  6 5 3 3  2 3 2 4  4 3 3 1  1 2 3 5  3 4 3 1  0 1 1 2 4 5 2 1  3 3 3 4  
2 3 3 4  3 2 2 2 5 3 3 3  3 3 4 3  1 1 1 0 0 1 0 1  2 2 2 2  2 2 2 3  2 2 2 2  2 2 2 2  5 1 1 1  22 1 1  4 2 2 2  2 2 23  6 6 7 5  34  7 6  2 3 2 2  3 3 4 4  4 3 3 1  2 2 3 4  1 1 3 3  3 7  5 4  3 4 5 2 3 3 3 3  
54  3 2 2 3 4 4  4 3 4 3  2 2 2 2  1 1 3 3  4 2 3 5  4 3 1 1  1 1 2 6 3 3 2 2  3 3 5 6  2 2 2 2  2 222  3 2 2 2  2 2 24 5 5 4 3  3 2 4 6  5 3 2 1  3 3 4 5  4 2 2 1  1 4 4 2  3 3 1 2  1 4  54 3 3 2 2 2 4 3 6  
4 3 3 2  2 3 3 4  2222  2222  4 4 3 2  2 2 4 6  6 5 32 2 4 4 3  4 2 2 3  2 2 3 2  3 2 2 2  2 2 2 3  3 2 2 2  2 2 34 5 4  3 3  2 2 3 3  6 4 3 2  4 4 3 4  2 4 2 2  3 2 2 2  3 22 2  3 3 3 3 4 5 33 3 3 5 4  
4 5 4 5  5 5 6 6  2 2 22 2 1 22 5 5 3 2  2 3 4 4  5 3 2 2  2 2 3 4  2 2 2 2  2 2 2 3  3 3 2 2  2 3 4 4  5 6 5 3  3 2 2 2  3 2 2 2  2 2 2 5  5 5 2 1  1 1 2 4 2 2 20  1 1 3 3  3 34 2 3 4 42 3 2 3 3  4 4 2 2  
7 7 & 7  4 3 2 2  2 2 3 3  34  35  4 5 3 2  2 2 2 2  4 2 2 2  2 2 3 5  6 2 2 2  2 2 2 4  2 2 2 2  3 4 4 3  2 2 2 2  2 5 5 2  3 1 2 1  1 1 2 6 4 1 2 1  1 2 2 5  4 5 3 1  0 1 2 2  2 2 3 4  3 4 44 3 4 2 1  2 2 2 2  
6 6 5 3  3 3 4 5  4 5 3 2  2 2 5 4  5 5 3 2  2 3 3 3  4 6 64 4 4 5 3  5 4 2 2  2 2 2 3  4 4 5 5  3 3 4 6  3 3 4 3  4 4 67 6 6 3 2  2 2 3 4  4 22 1  2 2 2 4  3 3 3 3  4 4 4 5  3 3 22 3 3 2 1  2 2 2 1  2 2 3 4  
4 S 4 2  2 2 3 6  6 5 4 2  3 3 5 5  4 2 2 2  2 3 2 5  2 2 20 0 3 5 4  4 4 2 2  2 2 4 4  5 5 4 4  2 3 4 6  6 7 7 3  3 3 66 4 4 3 2  2 2 3 2  4 3 2 1  1 1 2 3  4 6 5 3  3 5 4 4  1 3 2 3  3 2 2 1  3 2 2 1  1 2 2 4  
4 4 4 3  3 4 4  5 56 32 2 4 6 6  5 5 3 2  2 3 3 3  5 4 3 2  2 2 2 3  5 6 5 3  2 3 4 4  4 3 2 2  3 3 3 4  4 4 3 2  2 2 4 4  2 2 2 2  2 2 2 3  2 2 1 1 0 1 1 4  3 3 3 2  34  3 4  2 3 3 2  2 3 30 3 4 3 2  2 3 4 1 
7 6 6 4  3 4 4 4  6 5 42 2233  4 4 3 2  2 2 2 3  3 3 2 2  2 2 3 3  5 5 3 4  3 3 3 3  3 2 2 2  2 3 3 2  2 3 2 2  2 2 2 3  4 3 3 2  2 2 2 2  5 2 1 1 1 2 2 4  4 3 2 4  4 3 3 3  1 1 1 4  2 2 23 2 2 2 3  4 4 4 4  
4 4 5 3  3 6 7 5  4 5 3 2  2 2 4 4  3 4 2 2  2 2 4 2  2 2 2 2  2 2 2 4  3 3 3 3  2 2 2 3  2 2 2 2  2 2 2 2  5 4 4 2  2 2 3 3  5 3 3 2  22 3 2  5 4 2 2  1 24 5  4 5 3 2  2 1 3 3  3 3 2 1  1 0 2 1  6 4 4 3  3 3 4 4  
5 4 5 6  4 5 6 3  3 3 22 2 2 4 6  5 2 3 2  2 2 3 3  4 3 2 3 2 3 2 3  4 3 2 2 2 2 3 4  2 2 2 2 2 2 2 5  3 4 3 2  2 3 5 3  2 3 3 2  2 2 2 2  6 6 3 3  4 5 4 4  2 3 3 2  3 2 2 3  1 1 1 1  0 1 34 3 4 3 2  3 3 3 4  
2 3 3 2  3 2 2 4  5 4 4 2  2 2 3 4  4 2 3 2  2 2 2 2  3 3 33 3 3 3 3  3 3 4 3  3 3 2 4  S 6 5 2  3 2 2 4  3 2 2 2  2 2 3 5  2 3 3 3  2 5 5 6  4 3 3 3  3 4 4 4  3 3 2 2  2 3 3 3  3 2 32  5 7 65 3 5 3 2 2 2 2 2  
5 5 3 4  4 5 4 3  5 5 5 3  2 3 5 4  2 2 2 2  2 2 2 3  4 5 5 3  3 3 4 4  7 6 4 3  4 4 5 6  2 2 2 2 2 2 2 4  5 4 3 3  2 2 3 5  4 7 7 5  4 4 4 6  4 5 3 3  3 4 5 6  2 2 2 2  3 3 3 2  5 6 6 4  4 4 34 3 2 1 1  1 1 2 4 
3 5 3 2  2 2 3 5  3 3 2 2  2 2 2 2  4 4 4 2  3 3 3 4  6 7 5 3  2 3 2 6  4 3 22 2 2 4 4  3 2 2 2  2 2 3 2  5 4 4 3  3 5 6 6  4 5 3 2  3 4 4 5  2 2 2 2  4 4 6 6  3 3 22 3 3 2 1  4 5 2 1  2 3 3  6 
6 5 3 2  2 2 3 3  4 4 3 2 2 2 2 2  4 2 3 2 2 2 2 5  2 2 2 2  2 2 22 4 3 2  3 3 3 3 3  3 2 3 2  4 4 22 6 6 65 4 4 6 6  
Table 3. Observation periods of a 35 mm all-sky camera at Syowa Station in 1992. 
Hours (Universal Time) 
K-lndex Date h m s h m s n m s 
MAR . 7  2 1  3 8  0 0  2 3 3 3  1 4 4 4  
8 -02 20 07 2 3 3 3  2 2 2 2  
1 5  22 3 1  0 0  2 2 3 3  2 2 2 2  
1 6  -00 29 3 7  2 2 3 3  3 4 4 4  
2 6  1 9  47  00 -22 56 3 7  4 5 3 2  2 2 4 4  
2 8  2 0  0 0  0 0  5 4 4 2  2 2 3 4  
29 -00 59 37  2 0  5 9  4 7  5 5 5 3  2 3 5 4  
30 -00 59 47 3 5 3 2  2 2 3 5  
AP R . 2  1 9  43 0 0  2 2 3 2  2 3 5 3  
3 -0 1 59 47 2 3 4 3  3 5 4 3  
1 9  2 1  4 1  0 0  4 4 3 2  2 2 4 6  
20  -04  1 0  2 7  5 5 3 2  2 3 44 
29  1 9  54  00  -23  09  47 2 2 2 2  2 2 2 3  
30  23  1 7  0 0  3 3 2 2  2 2 2 2  
MAY 1 -03 29  47 1 9  1 7  0 0  2 2 3 3  2 2 4 3  
2 -02 59 3 7  2 2  4 6  0 0  4 4 4 2  2 2 2 2  
3 -02 59  3 7  1 7  5 7  0 0  2 2 2 2  2 2 3 4  
4 -02 54 0 7  5 5 3 2  2 3 2 3  
7 00  37  00  -03  29 37  1 7  1 2  00  2 2 2 2  2 2 5 5  
-23  29  07  2 2 2 2  2 2 5 5  
8 1 7  42 00 4 5 6 4  4 4 6 6  
9 -00 1 0  2 7  4 4 3 2  3 4 6 6  
1 0  1 5  5 3  0 0  6 6 7 6  5 5 7 7  
1 1 -02 59  07  7 8 6 4  3 4 6 6  
1 2  1 8  32  0 0  5 5 2 2  2 2 4 5  
1 3  - 03  58  07  5 5 5 3  4 3 3 5  
29  1 6  50 00  -22 1 6  0 7  4 5 5 3  3 3 4 4  
30 1 6  24 00 -20 33 3 7  4 4 4 2  3 3 3 4  
J U NE4 23 1 6  00 -23 55  37  2 2 2 2  2 2 2 3  
8 0 1  2 8  00  -05  49  37  1 7  0 0  0 0  7 6 5 4  3 5 6 7  
9 -05 59 5 7  20  1 6  00 6 4 4 3  3 2 2 4  
1 0  -0 1 1 1  0 7  3 4 4 3  2 3 2 2  
1 2  1 6  1 2  00  -2 1 52 0 7  7 4 4 3  4 5 2 2  
2 2  0 0  27  00  -05  59  3 7  2 3  0 9  0 0  5 4 2 2  2 2 2 3  
23 -06 00  07  4 4 2 2  2 2 4 4  
24 1 7  1 5  00  -22  35  2 7  5 6 5 3  2 3 4 4  
2 6  1 7  4 9  0 0  3 3 3 3  2 2 2 3  
27  -05  59 47  1 7  45 00  4 3 2 2  2 2 3 4  
28  -05  59 37  1 6  0 1  00  3 3 4 3  3 3 2 4  
2 9  -00 05 5 7  1 9  3 4  00  7 6 4 3  4 4 5 6  
30 -06  00 0 7  6 7 5 3  2 3 2 6  
J U L'/ 1  0 0  52 00 -05 30  07 1 9  3 7  0 0  4 5 4 2  1 3 5 3  
- 16 -
Hours (Universal Time) 
K-lndex Date h m s h m s h m s 
- 2 1  4 1  1 7  4 5 4 2  1 3 5 3  
2 1 9  0 0  0 0  2 6 4 2  2 2 2 3  
3 - 0 5  5 9  3 7  1 9  0 1  0 0  3 2 2 2  2 2 2 2  
4 -0 1 1 0  0 7  2 2 2 2  2 2 2 2  
5 0 4  1 1  0 0  -05  5 9  3 7  4 5 2 2  2 2 2 2  
6 0 2  3 7  0 0  -05  30  0 7  22  48  0 0  3 4 2 2  2 2 2 2  
7 -05  2 9  0 7  2 2 2 2  2 2 2 2  
8 0 0  42 00 -05 30 07 2 2 2 2  2 2 2 2  
2 0  1 7  0 2  00  -23  38  4 7  3 3 2 2  2 3 4 4  
2 1  1 5  5 2  0 0  2 2 2 2  3 4 4 3  
2 2  -05  2 9  47  20 53  0 0  4 4 5 5  3 3 4 6 
2 3  -05  29  47  20 53  00 5 5 4 4  2 3 4 6  
24 -02  1 5  0 7  4 3 2 2  3 3 3 4  
2 7  2 1  3 2  0 0  2 2 2 2  2 2 2 5  
2 8  -05 29 37 2 1  4 9  0 0  -23 1 4  2 7  5 6 5 2  3 2 2 4  
2 9  22  40  00  2 2 2 2  2 2 2 4  
3 0  -00  1 8  47  4 3 2 2  2 2 4 4  
3 1  1 7  2 1  0 0  4 2 3 2  2 2 2 5  
AU G . 1 - 0 1 36 5 7  2 1  0 7  0 0  5 4 3 2  2 2 2 4  
2 -0 1 59 5 7  3 2 2 2  2 2 2 3  
7 0 0  3 6  00 -0 1 59  57  5 5 5 4  3 4 4 3  
1 5  22  1 9  0 0  2 2 3 2  2 2 4 5  
1 6  -0 1 5 9  4 7  3 3 3 2  2 2 2 3  
1 7  22  5 1  0 0  4 2 2 2  2 2 2 3  
1 8  - 0 1 59  47  22 1 4  0 0  3 2 2 2  2 2 2 4  
1 9  - 0 1 5 9  4 7  3 2 2 2  2 2 3 4  
2 0  0 0  4 6  00  -03  29 5 7  2 2  1 3  00  5 6 5 3  3 2 2 2  
2 1  -03  29 3 7  1 7  06  0 0  -23  55 37 2 2 2 2  2 5 5 2  
22  23  1 5  0 0  3 3 4 3  4 4 6 7  
2 3  - 0 3  2 9  4 7  1 8  2 2  0 0  6 7 7 3  3 3 6 6  
24 -03  09  5 7  4 4 3 2  2 2 4 4  
2 7  1 6  5 1  0 0  3 4 3 2  2 3 5 3  
2 8  - 0 3  0 2  3 7  3 2 2 2  2 2 3 5  
3 0  2 2  4 8  0 0  3 2 2 2  2 2 3 2  
3 1  -03  29  37  2 2  44  00  2 2 2 2  2 2 2 2  
S E P . 1  -02  5 6  0 7  3 2 2 2  2 2 2 2  
2 2 1  22  0 0  2 2 3 2  2 5 5 5  
3 -03  1 0  0 7  1 6  2 6  0 0  -23 26 27 4 6 6 4  4 6 4 6  
1 2  1 7  43 0 0  4 2 2 1 2 2 3 3  
1 3  -02  53  5 7  2 2 3 2  2 2 2 3  
1 4  1 9  2 8  0 0  3 3 3 3  2 2 3 4  
1 5  - 0 1 58  3 7  1 8  30  00  4 5 3 2  2 3 3 3  
- 17 -
Hours (Universal Time) 
K-lndex Date h m s h m s h m s 
1 6  -0 1 29  5 7  1 8  0 9  0 0  3 3 3 2  2 3 3 3  
1 7  - 0 1  5 9  5 7  1 7  02  0 0  6 6 7 5  3 4 7 6  
1 8  -0 1 29 5 7  1 7  02  00  - 1 8 06 5 7  5 5 4 3  3'2 4 6  
1 9  1 8  1 3  0 0  5 4 3 3  2 2 3 3  
2 0  -0 1 29 57 20 44 00  -23 00 07 3 2 2 2  2 2 2 5  
2 1  20  1 7  00  -22  27 37 3 1 2 1  1 1 2 6 
23  2 1  00  0 0  -22 5 1  0 7  4 4 3 2  2 2 3 2  
24  22  30 00  -22 51  07  2 2 2 2  2 2 2 3  
29  1 9  02  00 4 7 7 5  4 4 4 6  
30  -00 59  5 7  23 1 2  00  5 44 3  3 5 6 6  
OCT. 1 - 0 1  00  0 7  5 64 3  3 4 5 3  
2 1 9  06 00 2 2 2 2  2 2 3 3  
3 -00 29 5 7  20 1 8  00 5 3 2 2  2 3 3 4  
4 -0 1 29 5 7  5 5 2 1  0 0 1 1 
1 4  2 0  40 00 5 3 42 2 2 5 7  
1 5  -00 29 5 7  6 4 5 4  4 3 4 6  
1 6  22 0 7  00  -22 55 5 7  6 5 3 3  2 3 2 4  
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In the MAIS column, "E", "P" , "OH" and "Na" denote the electron aurora, proton 
aurora, OH airglow and Na airglow mode observations, respectively. In the other 
columns, "0" shows that the observation was executed with the instrument. 
DATE MAIS srr camera Muttieolor photometer Tilting-filter photometer 
March 1·2 E 0 . . 
March 2·3 E 0 . . 
March 3-4 E 0 
March 6-7 OH 0 0 . 
March 7-8 OH 0 0 . 
March 8-9 p 0 0 . 
March S-1 0  . 0 0 . 
March 12·13 E 0 0 . 
March 13-1 4 OH 0 0 . 
March 14- 15  Na 0 0 
March 15-16 p 0 0 . 
March 23·24 0 . . 
March 25-26 . 0 . -
March 26-27 E 0 . -
March 28-29 OH, E 0 . 
March 29·30 E 0 . -
Aprll 2-3 E 0 . -
AprU 12-13 Na 0 . -
Aprll 18- 19  . 0 . 
Aprll 1 9-20 . 0 . . 
AprD 23·24 . 0 . . 
AprH 24-25 . 0 . . 
Aprll 25-26 . 0 . . 
Aprll 26-27 Na 0 . . 
AprU 29-30 OH, P 0 . . 
AprU 30-May 1 p 0 . . 
May 1 ·2 OH, P 0 . . 
May 2-3 Na 0 . . 
May 3-4 OH, E 0 . . 
May 4-5 p 0 . . 
May S-6 P, OH 0 . . 
May 6·7 Na, P 0 . 
May 7·8 OH, P 0 0 . 
May B-9 p 0 0 . 
May 1 0-1 1 E 0 0 . 
May 29-30 p 0 0 
May 30-31 p 0 0 -
June 2-3 Na 0 0 
June 3-4 OH 0 0 . 
June 4-5 OH 0 0 . 
June 7-8 E 0 0 
June 8-9 E, P 0 0 0 
June 9-1 0  E, P 0 0 0 
June 21 -22 Na, P 0 0 0 
June 22-23 Na 0 0 0 
June 23-24 Na 0 0 0 
June 24-25 p 0 0 0 
June 26-27 p 0 0 0 ·-
June 27-28 p 0 0 0 
June 28-29 p 0 0 0 
June 29-30 p 0 0 0 
June 30-July 1 p 0 0 0 
- 19 -
DATE MAIS SIT camera Multicolor photometer Tilting-filter photometer 
53 July 1 ·2 p 0 0 0 
54 Ju1v 2-3 p 0 0 0 ' 
55 July 3-4 OH 0 . 
56 July 4-5 p 0 0 0 
57 July 5-6 p 0 0 0 
58 July 6-7 E, Na 0 0 0 
59 July 18-19  OH 0 0 0 
60 July 1 9·20 p 0 0 0 
61 July 20-21 p 0 0 0 
62 July 21·22 p 0 0 0 
63 July 26-27 OH 0 0 0 
64 July 27-28 p . . 
85 July 28·29 p 0 0 0 
66 July 29-30 p 0 0 0 
fil July 31 -Aug. 1 p 0 0 0 
68 August 1-2 p 0 0 0 
69 August 6-7 . 0 0 0 
70 August 16·17 E 0 0 0 
71 August 1 7-18 OH 0 0 0 
72 August 1 8-19 E 0 0 0 
73 August 1 9-20 E 0 0 0 
74 August 20-21 E 0 0 0 
75 August 21-22 E 0 0 0 
76 August 22-23 p 0 0 0 
77 August 23-24 p 0 0 0 
78 August 25-26 Na 0 . . 
79 August 27-28 p 0 0 0 
80 August 30-31 P, Na 0 0 0 
81 Aug. 31 -Sep. 1 Na. E 0 0 0 
82 Sep. 1-2 Na 0 0 . 
83 Sep. 2-3 p 0 0 . 
84 Sep. 3-4 E 0 0 . 
85 Sep. 14-15 Na. E 0 0 . 
86 Sep. 15- 1 6  E 0 0 . 
87 Sep. 16-17 p 0 0 . 
88 Sep. 17- 1 8  pt 0 0 . 
89 Sep. 19-20 p 0 0 . 
90 Sep. 20-21 Na, P 0 0 . 
91 Sep. 21-22 OH, E 0 0 . 
92 Sep. 24-25 Na 0 0 . 
93 Sep. 29-30 E 0 0 . 
Sep. 30-0ct. 1 . 0 . . 
95 Oct. 2·3 E 0 0 . 
96 Oct. 3-4 Na . 0 . 
97 Oct. 13-14 . 0 . 
98 Oct. 14-15  E 0 0 . 
99 Oct. 15-16 E 0 0 . 
100 Oct. 18-19 . 0 . . 
101 Oct. 24-25 Na . 0 . 
- 20 -
Appendix 
Summary plots of the Upper Atmosphere Physics  Monitoring data in 1 992  
• Plotted data from top: 






VLF 2.0 kHz 
westward component of the magnetic variation 
downward component of the magnetic variation 
northward component of the ULF magnetic pulsation 
output of the wide-beam 30  MHz riometer 
intensity of 750  Hz VLF wave 
intensity of  2 . 0  kHz VLF wave 
• Plotting vertical scale: 
ff , D,  Z 200 nT/div 
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00 02 DY  06 OB 1 0  1 2  1 Y 1 6  1 8  20 22  2Y  




















SUMMARY PLOT  AT S Y OWA STAT I ON OAY : 1 60 JUN E  8 , 1 99 2  
C N A  t 
VL F i 
I I I I I I I �� C NA � I 1 ·  1'' l T'II I I I I I I I I Ii� 
l 750 HZ 
VLF 
2 , 0K 
HZ 
DD Oil 06 l O  1 2  l 4  1 6  1 8  2 0  22  2ij 
T I M E I U T l  
V L F  
7 50 
HZ  
V L F  
2 . 0K 
H Z  
00  02  D Y  06  0 8  l O J 2 J lJ l 6 1 8  2 0  22  2 Y  









D � '11 -









DH l8 ' ... 





CNR F l I I I . I I I �





2 , 0K 
H Z  
� 
0 0  02 Oil 06 OB l O 1 2  l LJ 1 6  1 8  2 0  22 21.l 





2 . 0K 
HZ 
00 02 01,1 06  08 1 0  1 2  1 LJ 1 6  1 B 20 22  21,1 





SUMMARY PLOT  AT  SYOWR  STAT I ON DAY : 1 6 3 JUNE l l , 1 99 2  
H 
D r-',..._..-�, , r  - """riiJ\ f"'lr/Y 
z 








SUMMARY P LOT AT  S YOWR  STAT I ON DAY : 1 64 JUN E 1 2 . 1 992 
H 
I'\) 

















2 . 0K 
HZ 
00 02 Qij  0 6  08 1 0  1 2  l l,I 1 6  1 6  
T I M E ( U T )  
22  214 




2 . 0K 
HZ 
00 02 DY  06  08 1 0  1 2  1 Lj 1 6  1 8  20 22  2Y  





SUMMARY PLOT AT SYOWA STAT I ON DA Y : 1 65 JUNE J 3 , 1 992 
H 
I\) 
D F � Y'V"''\v"fl � 
z 
DH  F f ' ... " ,. • -�-' ;q I ,JI "' • i " I tiw "' 











DO 02 DY 06 08 1 0  1 2  1 Y 1 6  1 6  20 22 2Y 
T I ME ( U T )  




OH .,.....," ,. .. , n, ,1111 • • *. till I 
CNA 




2 . 0K 
HZ 
� I I I I I .- I I I I I I I I I I I I �� 
O D  02 DY 06 08 1 0  1 2  1 LI 1 6  1 8  2 0  22 21J  












.� �� ' 
c::, .... 
< 
DH I••,. JI 22 #1111. P . ·�" I .. a'll4 
CNR 












OD  02 O il. 06 08 l O 1 2  1 LI 1 6  1 8  20 22  21!  
T I M E ( U T )  





















ITl l '  I I 1 r ' 1 1 I �� 
DO 02 DY 0 6  0 8 .  1 0  1 2  1 lJ 1 6  1 8  2 0  22 2Y 
T I M E ( U T J  






















IO 00 >- 0 











Cl N ::c a: LL. O N  lL.. :.::: N  
0 z ._J 1/) ::c ._J 0 ::C  
u > r-- > 
C\I 






















C CD >- 0 
(J') 
t-








:::, 0 (/') 0 
::c Cl ::c a: LL. ON LL. :.::: N  
0 z .J LO ::C ._J o::c 




SUMMARY PLOl Al SYOWA  STAT I O N DAY : 1 7 1  JUNE 1 9 , 1 992  
H 
D � """V"' 
l 
DH  ffl .. � .ll .,, • ' •j 
CNA �  I t h 
1 1  1 1 1 1 1  ' T l I I 1 1 1  ' i  I 
VLF I I 750 HZ 
VLF 
2 , 0K 
Hl 
00 02 Oil 06 06 l O 1 2  l Y 
T I M E l U T l  

























I I I I I 
DAY : 1 72 JUN E 20 , 1 992 
ii 
I I I I I t �� 
00 02  DY 0 6  0 8  1 0  1 2  l Y J 6 1 6  2 0  22  2Y  











� ..... ' 
2 
DH r"'IIIM. 11 • ,., I .. 














1 D 1 2  1 4  1 6  1 8  20  22 24 
T I M E ! U T )  












2 , 0K 
HZ 
� 1 1 1l I I I 
DAY : 1 74 JUNE22 , 1 992 
11 
I l I I 1 1 ' i� 
00 0 2  01,1 06 08 1 0  1 2  1 IJ 1 6  1 8  20  22 24  








D r-- �- -- V 
� ·�:::: 
z 






2 . 0K 
Hl 






0 0  02 0� 06 08 I O  1 2  1 IJ 1 6  l B 20  22  2ll 
T I  ME l U T J  




OH t 1 �-
C NA 
V L F  
750 
HZ 
VL F  
2 . 0K 
HZ 
t I I I I I I 





I I I I I I i� 
00 02 O Y  06  08 1 0  1 2  l lJ 1 6  1 8  2 0  2 2  2 Y  
T I M E l U T l 
...... 
I 



















2 , 0K 
HZ 
00 02  Qij 06  OB 10  1 2  l I! 16  1 8  20  22 21.l 
T I M E ! U T l  






V L F  
750  
HZ  
V L F  
2 , 0K 
HZ 
� I I ' i
r
'fr 
DAY : 1 78 JUNE 26 , 1 992 
�I 
I I I I I I I I l j� 
00 06 08 1 0  12  1 I! 16 l 8 20  22  2ij  









DH � 111 �I lf i l llW • •  
CNA 




2 . 0K 
HZ 
1 1 1 ·--,·· ·· 













0 0  02 OLI 06 08 1 0  1 2  1 LI 1 6  1 8  20  22 2LI 
T I M E ( U T J  










V L F  









I I I I I I I I i� 
06  08  1 0  1 2  1 LI 1 6  1 6  2 0  22 21,1  













DH �.lla l-·I IA1f1Q!lr:tl"1tt$111\;l • : ·o:N4-''U* _,,..... 
CNA 












1 6  1 8  20 22 21!  










2 . 0K 
HZ 
� I I ' I V rT· r�r1 I I 







I I I I I I I' �
� 
00 02 OIJ  06 08 1 O 1 2  1 q 1 6  1 B 2 0  22  21J  




SUMMARY PLOT RT S YOWA SlAT l ON 
H 
o v-- �  -
z 
DH 1a,,;t111t+.J\�IIV f 111! �· ,.� IOHI 
CNA L _ _  
VLF  I 750 HZ 
VLF  
2 . 0K 
HZ  
, .  
ORY : 1 8 3 J U L Y  1 .  1 992 
I'\,) 
0 






0 0  0 2  01.J 06 08 1 0  1 2  l LI 1 6  1 8  20 22 2 1.J  
T I M E ( U T J  














I I Tl 1 -yrr I l I I I I I I I �
� 




2 . 0K 
HZ 
00 02 01.J 06 08 1 0  12 l LI 1 6  I B 
T I ME ( U T J 
22  




>- 0 ...J 





























:c N :c a: O N  X: N  0 
Cl z ...J II) :c ...J o:c 
u > I' > 
(\J 






































0 :c a: LL O N  LL. X: N  
0 z ...J IJ) :C  ....J o :c  u > I' > 
(\J 










DH I" llfl'l,1111111 ,�1111._, 
CNA 
VLF I 750 HZ 
VL F 
2 . 0K 
HZ 
0 0  0 2  Oil 06 
. � tj 










] 6  21l 









V LF  
2 ,  OK 
HZ 
� I 
I I I I I I 
00 02 OY 0 6  08 1 0  1 2  I Y 1 6  
T I M E ( U T l  
�I 
I I I I i� 
1--' 
I 





CNA �I I I I I I I I I I I ,, I I I I 1 1 1  I I I rl 













0 0  02 Qij 06 08 1 0  1 2  1 4  1 6  1 8  20 22 2ij 
T I M E ! U T )  
SUMMARY  P L OT A T  S Y OWR  STAT I ON 
H 








2 , 0K 
HZ 
� I I I I I I I I 
DRY : 1 90 JULY B . 1 992 
II 
I I I I i� 
00  02 01.1 06 08 1 0  12  1 4  1 6  1 8  20 22 21,1  
T I  M E  ( U T l 
1--'-I 











2 . 0K 
H Z  





O D  02 Qij 06 08 1 0  1 2  1 LI 1 6  1 8  20 22 2ij 







V L F  
2 . 0K 
HZ 
� I 
I 1 I I 1 1 ' 1 1 I 1 1 I 1 1 · 1� 
DO 02 0 1.J  0 6  06  1 D 1 2  I LJ 1 6  1 8  20 22 2 1.J  
T I M E ( U T I  






































0 N ::c a: IL. ON u. :S::: N  
0 z --' U) ::C  --' o::c 
u > I"- > 
(\J 






































0 ::c a: u. ON LJ.... :s::: r,..i  
Cl z --' U) ::C  --' o::c 










0 �  ..,,--
- --- --� ----r' V", �  
z 







2 . 0K 
HZ 







DO 02 Qij 06 08  1 0  1 2  1 1,1 1 6  1 8  20 22  2 Y  
T I  M E  ( U T )  






VL F  
750 
HZ 
V L F  
2 . 0K 
HZ 
� I I I I I I I I 
00  02 OY 06 OB 1 0  1 2  1 Y 1 6  





























CNA  I I I I I I I I 1
� 
CNA 





2 , 0 K 
HZ 
' ' • I  
00 02 OY  06 08 l O 1 2  l Y 1 6  1 8  







2 . 0K 
HZ 
00 02 OY  06  08 1 0  1 2  l 14 1 6  18 20 22 2Y  















2 . 0K 
HZ 







O D  0 2  Oll 06 08 I O  1 2  1 ll 1 6  1 8  2 0  2 2  2ll  
T I M E I U T J  
SUMMARY P L OT A T  SYDWA STAT I ON OAY : 200  JU L Y l B . 1 992  
H 
D i l! 
z 
DH �---��----...... --....... --��----������------i 
C NR 




2 . 0K 
HZ 
� I I I I I I I I I I I I 1 1 1 1 I �� 
DO 02 Oll 0 6  08 1 0  1 2  1 ll 1 6  I 8 2 0  22 2Y  
T I M E ( U T J 
........ 
I 









DH --� ...... , 
SUMMARY PLOl AT SYOWA STAT I ON OAY : 2 02 JUL Y20 . 1 992  
H 










� i i i , r r i . i I r. I I I I I I I I � C NA � � I I T I I I I I I I I I I I I I I I �;  




2 , 0K 
HZ 
DO 02 Oil 06 08 l O 1 2  1 1..1  1 6  1 8  20 








2 , 0K 
HZ 
00 02 DY  06  OB  l O 1 2  1 11 1 6  1 B 20 22 2Y 









DH F o 
1 • ,,._tell ""'" "'91 



















0 0  02 Qij 06 08 1 0  1 2  l 4 1 6  1 8  20 2 2  2ij 
T I  M E  I U T )  











2 . 0K 
HZ 
� 
ORY : 204 JUL Y2 2 . 1 99 2  
II 
i� 
0 0  02  D Y  06  08  1 0  1 2  1 t.l 1 6  1 8  20 2 2  2 Y  
T I M E I U T I  
f--,'-I 






VL F  I 750 HZ 
VLF 
2 . 0K 
HZ 









00  02 Oil 06 08 l O 1 2  1 4  1 6  1 8  20 22 21! 
T I  ME ( U T )  
SUMMARY PLOT A T  SYOHA STAT I ON DAY : 206 JU L Y 24 . 1 992 
H 








2 . 0K 
HZ 
f I 1 1  I -1 1 1 I I 1 1 1 1 �� 
00 02 O Y  06  06 1 D 1 2  1 Y 1 6  1 8  20  2 2  2Y 





SUMMRRY PLO,  Rl S YOWA  S l A T I ON 
H 
z 
DH "�ff!• ,.. 
CNR  
VL F I 750 HZ 
VL F 
2 , 0 K 
HZ  
• •  T f '4 nu ••1 
• 










00 02  DY  06 08 1 0  1 2  l ll 1 6  1 8  20 22 2Y 
T I M E ! U T )  











2 . 0K 
HZ 
� 1 1 I I I I I I I I I I 
0 0  02  O Y  06 08  1 0 1 2  l Y 1 6  
T I M E ( U T l 
�i 













DH I ' I I 11 • �� ... 
CNA � I  
I I I I I I I 1 1 1 - 1 J I
1 1 1 1  '� 




2 , 0K 
HZ 
0 0  02 OY 06 0 8  1 0 1 2  1 Y 
















2 , 0K 
HZ 





� I I 1 1'
1 I I I I I I I I I I ·1 1 
�� 
00 02 OY  06 06 1 0  1 2  1 Y 1 6  1 B 2 0  22 2Y 















2 . 0K 
HZ  
1 , 111111 • I ., .. , Ill ' 
00 0 2  Qij 06 08 l O 1 2  l lJ 1 6  1 B 

















V L F  
7 5 0  
HZ 
VLF 
2 , 0K 
HZ 
SUHHAAY P L OT RT S Y OMA  STAT I ON 
� I  I I I I I r 




I r I I I 1� 
00 02 D Y  06 08 l O 1 2  1 Y 1 6  1 6  2 0  22  21.J  
T I M E ( U T I 































(0 a: 0 
t-









(I) 0 0 :c Cl :c a: LI.. 0 "-1  u.. X: N  
Cl z _. 11> :C  _. o :c  







SUMM ARY PLOT RT SYOWA STAT I O N DRY : 2 1 Y  AUG . 1 . 1 992 
H 
I\) 
D rv ·-- � -I  
z 
D H •·· ,b l ... lV � i ,¢1 ,.1 •• (111 -.i  ,· �� 
CNR � I 
VL F  I 750 HZ 
VLF  
2 , 0 K 
HZ 




00 02  Qij 06 08 1 0  1 2  l LJ 1 6  I 8 20 22 214  
T I M E [ U T )  
SUMMARY P LOT AT S Y OWA ST AT I O N D AY : 2 1 5  AUG . 2 . 1 992 
H 
0 �  11 
z 






2 . 0K 
HZ 
� 1 1
1 I I I I I I I I I l I I 1 1 1 
i� 
0 0  02 OIJ 06 O B  1 0  J 2 J ll l 6 J 8 2 0  22 2Y 
T I M E ! U T J 
I-'-I 
, 






C N A  � I I t • • n-rl 
1 1 ,  1 1 1  1 1 r· 1 1 1
1 





2 , 0K 






00 02 Oil 06 08 1 0  1 2  1 ij l 6 l 6 20 2 2  21l  
T I  ME ( U T l  















0 0  
�I 
I I I I I I I I I I i� 
06 O B  1 0 1 2  111  1 6  1 B 20 22 211 




























CNA -TT I , , I 1r11� CNA r , 
I , I , I I I , I , I 1� 





2 . 0K 
HZ 
00 02 Oil 06 08 1 0  1 2  1 4  1 6  1 8  20 22 21! 
T I M E I U T J  
VLF  
2 . 0K 
HZ 
00 02 OY  06 08 1 0 1 2  1 4  1 6  l B 20 22 2 Y  
T I M E ( U T l  
1--" 
I 
SUMMARY PLOT AT SY OWA STAT I ON 
H 
D tr"V .... 
z 






2 , 0K 
H:Z 
- -,�·r -, 
u�·,J ·�11:1::aaa•·•• ·� 
i I 











0 0  02  011 06 06 1 0  1 2  1 1.!  1 6  1 B 2 0  22 211  
T I M E ( U T )  










2 , 0K 
H:Z 
DAY : 22 1  AUG . B . 1 992 
�! 
oo 0 2  0 1,1  os oa 1 o 1 2  1 LJ 1 6  1 e 2 0  22 21,1 





SUMMARY PLOT AT S YOWA STAT I ON OAY : 222 RUG . 9 , 1 992  
H 
I\) 





DH I.INltMI• ,q u,-�w ll' U�:0611 4> 0 I t  •Ill:•, 11, ,  3 
CNA 
VLF I 750 HZ 
VLF  
2 . 0K 
HZ 
. I I 
00 02 Oll 06 08  1 0  1 2  1 Ll 
T I M E ! U T J  
I I I rTn 
l 
1 8  20  22  24  
SUMMARY PLOT R T  S Y OWA ST AT I ON ORY : 223 AUG . 1 0 . 1 99 2  
H 
0 � - �I 
2 





V L F  
2 , 0K 
HZ 




DO  02  DY 06  08  1 0  1 2  1 1!  1 6  1 8  2 0  22 24  




SUMMARY PLOT AT SYOMA STAT I ON 
H 
D pv-t·�· � """"' 
-� 
z 






2 , 0K 
HZ 
I, 










.... .. , .... 
lllf, �,,..,_, 
� 
00 02 Qij 06 08 l O 1 2  1 11  l 6 l B 20  22 2ij  
T I ME  ( U T )  







V L F  
750 
HZ 
V L F  




I I �"f"' I � I  I 
OAY : 2 25 RUG . 1 2 . 1 992 
�� 




00 02 OIi 06 06 1 0  1 2  1 11  1 6  1 8  20  22 211 



























oo 02 OI!  06 oe 1 o 1 2  1 4  1 6  1 e 20 2 2  21! 










2 , 0K 
HZ 
SUMMARY  PLOT AT S Y OWA STAT I ON 
f 1 I '  I 1 · 
1 
I I I I 








I I I I I I I ]� 
oo 02 OI!  os oe 1 o 1 2  1 I! 1 6  1 e 20  22 21!  





SUMMARY PLOT  AT SYOWA S TAT I ON DAY : 228 AUG . 1 5 , 1 992 
H 
I\) 
o r ·· � �  
z 
DH [ ., 1/t • .,, 114 L I I II ' *' \11,1 � 
< 




- _,. ii 
z 
DH �• , ....,.,,1t•11·�,f'¥ ···· 1,,11 1 rr rJl ·1•JI •• qi! ••' 3 
CNR�1 · 1 1 1 11 · 1 1 1 · rrn
� 
CNR � 1 1





2 , 0K 
HZ 
II � 
0 0  02 Oij 06 OB l O 1 2  1 ij 1 6  l B 20 22 21J. 





2 , 0K 
HZ 
00 02 Oij 06 08 1 0  1 2  1 ij 1 6  1 6  20 22  2ij 












DH MN" itii,11 I 
< 
SUMMARY  PLOT  AT S YOWA STAT I ON OAY : 2 3 1  RUG . 1 8 . 1 992 
H 
D �  11 
z 
DH I .t•t• , 111 1 n j IU,,+"I 
CNA f I I I I I I I ' I T I . I I I . I I I . lTn� 
C NA 
� I I I I I I I I I I I I I I I I I I �� 
� 




2 . 0K 
HZ 
00 02 01!  06 08 l O 1 2  1 Y 1 6  1 8  20 22  21!  





2 , 0K 
HZ 
00 0 2  DY 06 OB 1 0  1 2  l Y  1 6  1 8  20 2 2  2Y  










D --- .:i� 
z 
DH I t """ • I f\l-1\ff 
CNA












00 02 O'-l 06 08 1 0  1 2  l LJ 1 6  1 8  20  2 2  2'-l 










2.  OK 
HZ 
SUMMARY PLOl RT S Y OWR SlAT J DN 
� I I I I I I I I 
DRY : 233 AUG . 20 , 1 992 
< 
I I I I i� 
0 0  02  D Y  0 6  0 8  1 0  1 2  1 lJ 1 6  1 8  2 0  2 2  2 Y  








DH F ,. , �  ........ ...... 4 .... 1 


















00 0 2  Oil 06 OB I O  1 2  1 4  1 6  l B 20 22 21l  
T I M E ! U T J  










V L F  











I I I I I I I '  I 
�� 
1 0  1 2  1 4  1 6  l B 20 2 2  2Y  




















DH fltl\l\l !Iii " t•·rifNM 'rM:lf: u• : 11• I I I , I J .,. 









r 1 - 1 1 1 1 1 1 1 1 I I I I I 1 i� 
VL F
� 750 
HZ l 1 1  I 
VLF  
2 , 0K 
HZ 
, . Ji.& .J I � 
O D  02  Oij  06 08 1 D 1 2  1 ij 1 6  1 8  20 2 2  2 ij  





2 , 0K 
HZ 
00 02 Oij  06 08 1 0  1 2  1 L! 1 6  1 8  20 22 2 1J  








DH I � ..... • •• if ti I 111.1.1111:Ul 'II I ' .. 
r---r-1-1 I I l fl 'l l l ' l l i �  




2 , 0K 
HZ  
DO 0 2  01.! 06  0 8  I O  1 2  l Ll 
















2 , 0K 
HZ 
S UMMARY PLOT AT S Y OW A  STAT I ON 
� I I I I I I I I 





I I I I 
�� 
00 0 2  DY 06  08  1 0 1 2  I Y 16  1 8  20 2 2  2Y  
T I M E ( U T ! 



























E) (X) >- 0 










0 :c N :c a: I.L.. ON I.L.. ::s:=N 
0 z -' U) :C  -' o:c 
u > ...... > 
C\J 







































0 ::c a: u.. O N  u.. :S::: N  
0 z .....I II> ::c -' o:c 







SUMMARY PLOT RT SYOWA STAT I ON ORY : 242  RUG . 29 , 1 992  
H 
I\.) 
D r""' . -






- I I I 1 1 1 Trrl_ 
V L F  I 750 H Z 
VL F 
2 . 0K 
HZ  





SUMMARY PLOT RT S Y OWR STAT I ON DRY : 2q3 RUG . 30 . 1 992 
H 
o ! 11 
z 
DH f .  •• •• I ·� 
CNA 




2 . 0K 
HZ 
f I I I I I I I I I I I I i� 
00 02 01.J 06 08 1 0 1 2  1 LJ 1 6  1 8  20 22 21,1 
T I M E ( U T J  







































::c ::c a: LL O N  LL 0 ::S:::: N  
Cl z _J 11>::C _J o::c 
(..) > ...... > 
N 
- 146 -





CNA I- T I I ' I I I ' I I I · ---r I I -I 




2 , 0K 
HZ 
00  02  Oij 06  08 1 0  12  l lJ 16  1 8  
T I M E ! U T l  
-
� 










2 . 0K 
HZ 
SUMMARY P L OT AT S YOWA  ST A T I ON DRY : 2ij6  SEP .  2 . 1 992 
� I I  I I I I I I 
08 1 0  1 2  l ij  1 6  





I I I I 1� 




































a: N cc 0 z:: 
z:: 
0 (ll 
0 :c Cl N :c a: LL O N  LL :S::: N  
Cl z ....I ll) :C  ...J 0 :C  
(...l > r-- > 
N 






































:c Cl a: LL ON LL :S::: N  z ....I IJ> :C  ...J o:c 





SUHHAAY PLOT  AT SYOHA S T A T I ON ORY : 24 9  S EP . 5 ,  1 99 2  
H 




VL F I 750 H:Z 
VL F  
2 , 0K 
H :Z  
.. ··----·--· 










00 02 O ij  06 08 l O 1 2  l IJ 1 6  1 B 20 22 2ij 










2 . 0K 
HZ 
SUMMARY P L OT RT SYOWA  STAT I ON 
� I  I I I I I I 




I I I I I i� 
00  02 OIJ 0 6  0 8  1 0  1 2  I IJ 1 6  I B 20  22 2 1J  





SUMMARY PLCl AT SYCWA STAT I ON DAY : 25 1  S EP . 7 , 1 992  
H i...rw--\... 
D I-""..._ -- -·�-- ------
z 






















0 0  0 2  Oij 06 08 1 0  1 2  1 Ll 1 6  1 8  20 22 2ij  










2 , 0K 
HZ 
SUMMARY P L OT RT SYOWA ST AT I ON 
�rl 11l'f II I l I 






I I I I I I I i
� 
0 0  02 OIJ  06 0 8  1 0  1 2  l lJ 1 6  1 8  2 0  22  21.l 














OH �  
CNA � I ' 1 1 1 '  1 1  I ITM� 
V L F  I 750 HZ 
VLF 




OD 0 2  Qij  06 08 l O 1 2  1 4  l 6 l 8 20  2 2  21! 
T I M E ! U T ) 










2 . 0K 
HZ 
� I I I I I I I I 
00 02  OY 0 6  08  1 0  1 2  1 4  1 6  
T I M E I U T l 
I I 
Ml 
I I i� 
22  2ij  
1--" 
I 
SUMMARY PLOT AT SYOWR  S T A T I ON 
H 




D /V\,l�,ft. .. J''OV �l,...,,1\--_..,--..--------�.r,..r,,..-J"""'-...,.,_.,_,-::1 � 
z 






2 , 0 K 
HZ 
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